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%HDU�)��%UDXPRHOOHU��
$JH��2[IRUG�8QLYHUVLW\�3UHVV��������S� ����

1LOV�3HWWHU�*OHGLVK��FRRUG����������
�

ZLWK�WKH�IDPRXV�ZRUN�E\�6WHYHQ�3LQNHU�� ��WUDQVODWHG�
LQ�5RPDQLDQ�D�IHZ�\HDUV�DJR��7KH�DXWKRU�DUJXHG�IURP�D�VWDWLVWLFDO�SHUVSHFWLYH�WKDW�
ZH�DUH� OLYLQJ� LQ� WKH�PRVW�SHDFHIXO�SHULRG� LQ�KLVWRU\�� DW� OHDVW� FRQVLGHULQJ� WKH� ODVW�
KXQGUHGV�RI�\HDUV��RU�PRUH�SUHFLVHO\�WKDW�WKH�WKUHDWV�DJDLQVW�WKH�OLIH�RI�DQ�DYHUDJH�
FLWL]HQ�KDYH�IDOOHQ�WR�D�PLQLPXP��LQFOXGLQJ�GRPHVWLF�YLROHQFH��ZDU��FULPLQDOLW\��WKH�

ZKLFK�LQVSLUHG�LQ�SDUW�WKH�DUJXPHQWV�RI�%UDXPRHOOHU��LQ� ��DQG�IURP�

VLQFH������RU�LQ�7DLZDQ��

LVVXHV�VXFK�DV�WKH�RSHUDWLRQDO�GLPHQVLRQV�RI�ZDU��K\EULG�ZDUIDUH�DQG�RWKHU�VLPLODU�

��7KH�WH[W�LV�LQVSLUHG�E\�WKH�LPSUHVVLYH�V\OODEXV�PDGH�E\�-DFN�/HY\�IRU�WKH�FRXUVH�RQ�WKHRULHV�RI�ZDU��
ZKLFK�FDQ�EH�IRXQG�KHUH��KWWS���KRPH�XFKLFDJR�HGX�aPMUHHVH�&XUUHQW6WXGHQWV�/HY\32/6*5�����SGI
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WRSLFV��DQG�FDQQRW�EH�GLVPLVVHG�E\�RQH�RU�WZR�FRXQWHUH[DPSOHV��7KH�SDUWLFLSDQWV�
DUH�LQWHUHVWHG�LQ�LQYHVWLJDWLQJ�D�IHZ�DWWULEXWHV�ZKLFK�DUH�LPSRUWDQW�IRU�H[SODLQLQJ�

LQ�WHUPV�RI�EDWWOH�GHDWKV��*HOOHU�DQG�6LQJHU��������6LQFH�WKH�SHUVSHFWLYH�LV�LQGXFWLYH�

DERXW�WKH�ZDU��
1RZ�� IRU�3LQNHU�� WKH�ZRUOG�JHWV�EHWWHU��EXW� WKH�SDWKZD\V�DUH� IX]]\�� ,� VKRXOG�

XQGHUOLQH� WKDW� WKH�PDLQ� VWDQGDUG�RI� HYDOXDWLRQ� LV� WKH� ULVN� WKDW� DQ� DYHUDJH�SHUVRQ�
PD\�IDOO�YLFWLP�WR�SK\VLFDO�DJJUHVVLRQ��EH�LW�ZDU�RU�FULPH��7KLV�VRPHKRZ�VXUSULVLQJ�

WKH�IRUPDWLRQ�RI�VWDWHV��SURFHVVHV�RI�SROLWLFDO�FHQWUDOL]DWLRQ��WKH�(QOLJKWHQPHQW��WKH�
SHDFH�EHWZHHQ�WKH�*UHDW�3RZHUV�LQ�WKH�ODVW�GHFDGHV��D�UHGXFWLRQ�LQ�WKH�VHYHULW\�RI�
ZDU�VLQFH�������DQG�WKH�JURZLQJ�YDOXH�RI�KXPDQ�ULJKWV��3LQNHU���������������7KH�
PDLQ�SRLQW�RI�FRQWURYHUV\�IRU�PH�LV�WKH�LQWHUSUHWDWLRQ�RI�LQWHUVWDWH�DQG�*UHDW�3RZHU�

GHDWKV�FRPSDUHG�WR�ZRUOG�SRSXODWLRQ��
7KH� DXWKRU� XQGHUOLQHG� VRPH� OLPLWV� RI� KLV� WKHVLV�� 0RVW� LPSRUWDQWO\�� WKH�

SURMHFWLRQ�LV�XQFHUWDLQ�DQG�RQH�FDQQRW�JXDUDQWHH�WKDW�WKLV�WUHQG�RI�SHDFHIXOQHVV�ZLOO�

FULWLFV�KDYH�SRLQWHG�RXW��ZKLOH� WKH�SRZHU� ODZ�PD\� IRRO�XV� �7DOERW�������&ODXVHW�
������� )URP� WKHVH� FULWLFV�� 7DOERW� LV� WKH� PRVW� QRWRULRXV�� ZKLOH� &ODXVHW� XVHV� DQ�
LQWHUHVWLQJ�VWDWLVWLFDO�DQDO\VLV��UHSULQWHG�LQ�WKH�YROXPH�HGLWHG�E\�1LOV�3HWWHU�*OHGLVK��
)XUWKHUPRUH�� D� PHDVXUH� RI� LQWHOOHFWXDO� SUXGHQFH� FRPHV� IURP� WZR� RWKHU� SRLQWV��

WKH�WUHQGV�DUH�FRQFHQWUDWHG�LQ�WKH�:HVWHUQ�GHPRFUDFLHV��%UDXPRHOOHU��������(YHQ�
WDNLQJ� LQWR�DFFRXQW� WKHVH�REMHFWLRQV�� WKH�GHEDWH� LV� LPSRUWDQW�� VLQFH� LW�PD\� LPSO\��
IRU�FRXQWULHV�VXFK�DV�5RPDQLD��D�UHGXFWLRQ�LQ�FRVWV��PD\EH�DOVR�LQ�WKH�IUHTXHQF\�RI�
VHFXULW\�WKUHDWV�RI�D�YLROHQW�QDWXUH��ZDU��WHUURULVP��FULPLQDOLW\��HWF���DQG�WKH�LVVXH�RI�
ZKHWKHU�WKH�FKDQJH�ZLOO�FRQWLQXH�

3LQNHU� UHOLHV� RQ� D� ERG\� RI� UHVHDUFK� LQLWLDWHG� E\� /HZLV� )U\� 5LFKDUGVRQ�� ZKR�

�������������3LQNHU�������������7KXV��WKH�RQVHW�RI�ZDU�IROORZV�D�3RLVVRQ�GLVWULEXWLRQ��
PHDQLQJ� LW� LV� D� UDUH� SKHQRPHQRQ� �5LFKDUGVRQ� �������%XW� MXGJLQJ� WKH� UHODWLRQVKLS�

WKH�WUHQG�LV�RI�D�SRZHU�ODZ�GLVWULEXWLRQ��LQ�ZKLFK�MXVW�D�IHZ�HYHQWV�DUH�GRPLQDWLQJ�WKH�
PDMRULW\�RI�RFFXUUHQFHV��&ODXVHW������������6SDJDW�DQG�:HH]HO�����������������7KH�
SKHQRPHQD�DUH�FRQVLGHUHG�LQGHSHQGHQW�DQG�SRVVHVVLQJ�HTXDO�SUREDELOLW\��WKHVH�WZR�
PDLQ�FKDUDFWHULVWLFV�ZHUH�IRXQG�PDQ\�WLPHV��HYHQ�ZLWK�QHZ�GDWD�� ���
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FKDQJH�DIWHU������RU�������DQG�WDNHV�LQWR�DFFRXQW�WKH�KLVWRULFDO�IUHTXHQF\�RI������

SUREDELOLW\�RI�WZR�QHZ�ZDUV�LV������RI�WKUHH���������DQG�RI�IRXU����������*HOOHU�
DQG�6LQJHU����������:LQQHU��������$�VLPLODU�UHODWLRQVKLS�KROGV�LQ�FDVHV�RI�WHUURULVW�
DWWDFNV��WKH�SURSRUWLRQ�RI�ULFK�SHRSOH�LQ�PRGHUQ�VRFLHWLHV��RU�FDU�FUDVKHV��0DF/HDQ�
DQG�7HDOH������������&ODXVHW������������6SDJDW�DQG�:HH]HO�����������������$�QHZ�

WKLV�DUJXPHQW�LV�GHULYHG�IURP�WKH�SRZHU�ODZ�PHQWLRQHG�DERYH��ZKLFK�PD\�FDXVH�
SUREOHPV�IRU�IRUHFDVWLQJ��DV�7DOHE�IDPRXVO\�DUJXHG��DQG�LW�UHVXPHV�WKH�FRQYHQWLRQDO�
ZLVGRP��*HOOHU�DQG�6LQJHU����������7DOHE�������3LQNHU����������������6SDJDW�DQG�
:HH]HO������������&ODXVHW��������7KXV��WDNLQJ�LQWR�DFFRXQW�IUHTXHQF\�DQG�LPSDFW��
PDMRU� ZDUV� DUH� FRPSDUDEOH� ZLWK� �� GHJUHHV¶� HDUWKTXDNHV� DQG� RWKHU� SKHQRPHQD��
ZKLFK�PHDQV�WKDW�WKH�PRVW�VHYHUH�VHFXULW\�WKUHDWV�DUH�XQOLNHO\�WR�KDSSHQ�EXW�WKH\�
PD\�RFFXU�DQ\WLPH��IROORZLQJ�D�VHHPLQJO\�UDQGRP�SURFHVV�RI�HVFDODWLRQ��&ODXVHW�
�����������%UDXPRHOOHU��������1DVVLP�7DOHE�FRQVLGHUHG�WKDW�IRUHFDVWLQJ�PHWKRGV�
EDVHG� RQ� H[WUDSRODWLRQ� DQG� QRUPDO� GLVWULEXWLRQ� PD\� IDLO�� VLQFH� LW� LV� HQRXJK� IRU�
RQH�ELJ�HYHQW�WR�KDSSHQ�DQG�WKH�WUHQG�DSSDUHQW�LV�UHYHUVHG��D�FRPPRQ�LGHD�LQ�WKH�
VWXG\� RI�ZDUIDUH� �7DOHE� ������&ODXVHW� ������ ����������7KH� FODVVLFDO� H[DPSOH� LV�

&LULOOR�DQG�7DOHE�������
&RQVHTXHQWO\��PDQ\�FULWLFV�KDYH�DUJXHG�WKDW�3LQNHU�LV�ZURQJ��3DVTXDOOH�&LULOOR�

LQ�WKH�ULVN�RI�D�PDMRU�ZDU��ZKLFK�UHPDLQHG�%ODFN�6ZDQV��WKH�SUREDELOLW\�RI�D�ZRUOG�
ZDU�EHLQJ�RQH�DW����\HDUV��EXW�WKHLU�LGHDV�DOVR�UDLVHG�REMHFWLRQV��&LULOOR�DQG�7DOHE�
������6SDJDW�������7DOHE��������)RU�KLV�SDUW��%HDU�%UDXPRHOOHU�UHDVRQHG�WKDW�WKH�
LQWHQVLW\�RI�ZDU�GLG�QRW�FKDQJH��EDWWOH�GHDWKV�FRPSDUHG�WR�WKH�SRSXODWLRQ�RI�VWDWH�

'LVSXWHV��YLROHQFH�ZLWK� ORVVHV� OHVV� WKDQ�D�ZDU��KDV�EHHQ�UHGXFHG�VLQFH�������EXW�

WKH�SUHYDOHQFH�RI�ZDU�IHOO��ZDU�FRPSDUHG�WR�SRSXODWLRQ�FORVH�WR�3LQNHU¶V�SUHIHUUHG�
LGHD���WKH�SRZHU�ODZ�QDWXUH�PD\�FRQIXVH�REVHUYHUV��%UDXPRHOOHU������������������

WKHVLV��VLQFH�ZH�GR�QRW�NQRZ�ZKHWKHU�WKH�FKDQJH�LV�UHDO��&ODXVHW����������������
7KH�GDWD�LV�DPELJXRXV�DQG�WKH�GLVSXWH�UHPDLQV�XQVROYHG��,Q�WKH�VDPH�YROXPH�

HGLWHG�E\�1LOV�3HWWHU�*OHGLVK��0LFKDHO�6SDJDW�DQG�6WLMQ�YDQ�:HH]HO�KDYH�VKRZQ�
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WKDW�� LI�ZH� FKRRVH� D� EUHDNLQJ�SRLQW� DIWHU� ������ WKH� UHVXOWV� DUH�PRUH� IDYRUDEOH� WR�
3LQNHU¶V�LGHDV�WKDQ�LI�RQH�LV�VWDUWLQJ�WR�FRXQW�VLQFH�������EXW�WKH�FRQFOXVLRQV�DUH�QRW�

SHUVSHFWLYH��ZKLOH� DQ� DFDGHPLF� FRQVHQVXV� LV� VWLOO� IUDLO� RQ� WKHVH� LVVXHV�� )RU� QRZ��
WKH�GRPLQDQW�IHHOLQJ�UHPDLQV�WKH�RQH�H[SUHVVHG�E\�-DFN�/HY\��7KRPDV�:DONHU�DQG�
0DUWLQ�(GZDUGV��WKDW��HYHQ�LI�WKH�VHYHULW\�RI�JUHDW�SRZHU�ZDU�JUHZ��RQ�WKH�ORQJ�UXQ�
DQG�E\�FRPSDULVRQ�ZLWK�WRWDO�SRSXODWLRQ�VL]H�� WKHLU�IUHTXHQF\�DQG�WKH�VHYHULW\�RI�
DOO�ZDUV�IHOO�VWDUWLQJ�ZLWK�����V��QHYHUWKHOHVV��LQWHUVWDWH�ZDUV�DUH�QRW�\HW�RXWGDWHG�
�/HY\��:DONHU��DQG�(GZDUGV����������������

WR�XQGHUVWDQG�HYHQ�ZKHQ�GDWD�DUH�DYDLODEOH��7KH�SHUVLVWHQFH�RI� WKHVH�DPELJXLWLHV�

VRPH�RI�WKHVH��LI�LW�LV�ULJRURXV�HQRXJK��7ZR�JHQHUDO�LVVXHV�QHHG�WR�EH�UHPHPEHUHG��
,V�ZDU�D�KRPRJHQRXV�FODVV�RI�HYHQWV�DQG�FDQ�EH�WUHDWHG�DV�DQ�DXWRQRPRXV�YDULDEOH��
RU�LI�QRW��VKRXOG�LW�EH�LQWHJUDWHG�LQ�D�ELJJHU�FDWHJRU\��RU�EURNHQ�LQ�VPDOOHU�FRQFHSWXDO�

%,%/,2*5$3+<��

%UDXPRHOOHU��%HDU�)�������
$JH��1HZ�<RUN��2[IRUG�8QLYHUVLW\�3UHVV�

1<8� 7DQGRQ�
5HVHDUFK�3DSHU�1R�����������GRL���������VVUQ���������

&ODXVHW��$DURQ��������³2Q�WKH�)UHTXHQF\�DQG�6HYHULW\�RI�,QWHUVWDWH�:DUV´��,Q�1LOV�
3HWWHU�*OHGLVK��FRRUG����������

)LUVW�:RUOG�:DU´� �����������GRL�����������������
*HOOHU�� 'DQLHO� 6��� -�� 'DYLG� 6LQJHU�� �����

��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV�

��YRO�������QR����
/HY\�� -DFN� 6��� :DONHU�� 7KRPDV� &��� (GZDUGV�� 0DUWLQ� 6�� ������ ³&RQWLQXLW\� DQG�



��675$7(*,&�,03$&7�1R��������

%22.�5(9,(:

$FFLGHQWV��,QMXULHV�DQG�'HDWKV´�� ����������������
3LQNHU��6WHYHQ�������>����@��

��%XFKDUHVW��3XEOLFD�3XEOLVKLQJKRXVH��
5LFKDUGVRQ�� /HZLV� )�� ������ ³7KH�'LVWULEXWLRQ� RI�:DUV� LQ�7LPH´��

�����������������
6SDJDW��0LFKDHO�� DQG�:HH]HO��6WLMQ�YDQ��������³7KH�'HFOLQH�RI�:DU�6LQFH�������

1HZ�(YLGHQFH´��,Q�1LOV�3HWWHU�*OHGLVK��FRRUG����������

6SULQJHU���
6SDJDW�� 0LFKDHO�� ������ ³3LQNHU� YHUVXV� 7DOHE�� $� 1RQ�GHDGO\� 4XDUUHOO� RYHU� WKH�

'HFOLQH�RI�9LROHQFH´��3UH]HQWDWLRQ�DW� WKH�FRQIHUHQFH�
�� <RUN�

8QLYHUVLW\����
7DOHE��1DVVLP�1LFKRODV�������>����@��

��7KLUG�HGLWLRQ��%XFKDUHVW��&XUWHD�9HFKH��
9DVTXH]�� -RKQ� $�� ������ �� &DPEULGJH�� 1HZ� <RUN��

&DPEULGJH�8QLYHUVLW\�3UHVV��

VWD�����KWPO�


